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a) (4 marks) Define any two of the following 

1 Language accepted by an npda, M— (Q, F, 6, q0, z, F) 

2. Turing Machine 

3. Extended Transition function in nfa. 


b) (4 marks) Are the following true? Give reasons 

1 An npda can recognize more languages than a dfa. 

2. Turing machines may not halt. 

c) (2 marks) Give a simple description of the language generated by 

S-»aAJ X 
A — ^ bS 
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d) (4 marks) The transition function of a Turing machine is given as 

8(q 0 , a)=(qo, a, R) 

5(q 0l D)=(qi,aR) 

F ={qi> 

Find the langi 
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e) (5 marks) What language is accepted by the npda M= ({qo, qr},{a,b},{l, 2, 

z} . 8, qo , z, { qf }) with 

8(q 0 , a, z)= { (q 0 ,l z)} 

6(q 0> a,l)={(qo, 1)} 

8(qo, b, 1)={ (qo, 2)} 

6(q 0 , a, 2)={ (q 0 , 2)} 

X 2'i=( far. 2)) 


f) (9 marks) Write regular expression, draw an nfa, and a dfa, for the language 
having set of all strings starting with ab over Z ={a, b} . The dfa can be found 
directly or by converting the nfa into dfa. 


g) (10 marks) Find right-linear and left- linear grammar for 

L ={a"b m : n S 2, m ^ 3} 

h) (4 marks) The Nand of two languages is 

Nand (Li, L 2 )= {cog Li or cog L-j}. 


Using the closure properties of regular languages, show that the family of regular 
languages is closed under Nand operation. 


i) (6 marks) Consider the grammar 

S-»Sv S| F 
T-»Ta S| T 
F-» ~F | (S)| truej false 

1 . Constmct a derivation tree for -(true v false) 

2. Is the grammar ambiguous? Why? 


j) (4 marks) Design an npda to accept L(G) where 

G: S-»c|cS|cAB 

A-»b|bSB|bA 
B->a[aSBjaB 

Q 2. (12 marks) Simplify the following grammar 

S-»a|aA|BA |C 
A-» aB| X 
B-»Aa \X 
C— >cCD 
D->d 


E-»A|X 


Q 3. (12 marks) Consider L -{a n b‘ Jr ' 1 : n > 0}. 
- a) Give a CFG to generate ~ 




b) Design an npda to accept L. 
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